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EITGINE PISTONS OF LIGHT METAL- * 
By G. Becker. 




The contest for light-metal piston^, instituted during the 
past year by the traffic department, resulted in very valuable 
information for far-reaching improvements in automobile engines. 
The results of the comprehensive experiments are given under the 
above title (vervollkoomnong der Rraftf ahrzeugmotoren durch 
Leichtmetallkolben) in a pamphlet published by R. Oldenbourg, Mu- 
nich, of which the following is an abstract. 

in the contest and supplementary -experiments, there were test- 
ed in all 32 sets of light metal pistons from 16 different alumi* 
nam and magnesium alloys, 2 sets of cast iron pistons and one pis- 
ton of pure electrolytic copper in two engines of different types, 
a Daimler motor-truck engine with hanging valves in the cylinder 
head and a protos automobile engine with standing valves on one 
side of the engine. The experiments were carried out in the motor 
car laboratory of the Berlin Technical Higb school. 

The many-fold mutual relations between material properties, 
shape, thermic and dynamic processes in the engine were clarified 
by comprehensive technical, thermic, chemical, physical and raetal- 
lographic investigations of pistons and piston materials. The pos- 
sibilities of progress in motor car construction have been consid- 
erably extended by the results of these investigations and the ef- 
ficiency and economy of motor-car traffic have been considerably 
increased. The way has been smoothed out for a rapid thermodynam- 
ic impro vement of automobile engines. 

* cprom "Der uotorwagen," March 3l, 1922, pp. 163-164. 
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By the employment of light-metal pistons, there have been ob- 
tained an increase of 31^ in power and a simultaiieous saving of 
20fo of the fuel, besides considerably lower temperatures of the 
exhaust gases and radiator water, owing to the scientifla utiliz- 
ation of the phyei CO- thermal properties of the light metals. The 
light metals not only possess a high heat conductivity, but also 
a smaller heat absorption capacity, cast iron absorbs more than 
twice as much heat as copper, and 30^ more than the light metals, 
m cast iron pistons, high temperatures prevail on account of 
the poor heat conductivity and great heat absorption, m light- 
metal pistons, on the contrary, the running temperature is very 
much lower. 

The effects of these properties of the light metals have a 
far-reaching significance for all thermodynamical machines. Heat 
conductivity and absorption will be in future, common character- 
istics, even ahead of strength data, for classifying building 
materials for the different engine parts (pistons, cylinders, 
valves, etc.). 

These thermic properties protect the light metals against 
the high working temperatures of the load and enables the employ- 
ment of very hi^ loading ten5)eratures, without overheating the 
engine parts. This is progress of a fundamental nature, which 
can be utilized in many ways. 

The different light-metal alloys showed, with reference to 
their thermic properties, as well as with respect to their running 
properties and resistance to wear, very great differences, of 
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the physicaJL and metallurgical tests, the ball hardness test and 
the structxire are the most important. The magnesixim alloys were 
thermically more favorable than the aluminum alloys and also had 
better running properties. The results were also corresponding- 
ly best with "electron" pistons. The latter also have the ad- 
vantage of lightness, saving up to 30^ of the weight, as compar- 
ed with aluminum pistons. 

AS to the shape, there are no narrow limits. Fundamentally, 
however, the pistons must be treated as heat conductors and be so 

constructed as to afford an unobstructed path for the flow of 
heat. 

In all the pistons tested, the requisite play was carefully 
determined. The light-metal pistons require about 50^ more play 
than cast iron pistons. 



The location of the piston pin demanded special attention. 
The great expansion of the light metals from heat necessitates 
the employment of only such alloys as would be correspondingly 
affected by the heat, per the piston-pin bearings, the load per 
\mlt area must be set considerably lower than for cast iron pis- 
tone, in order to prevent the tearing out of the piston-pin bear- 
ings. Bushings must be either cast in or pressed into the pie- 




ton-pin bosses. The most nat\iral and tenable solution is to have 
the pieton-pin immediately In contact with the light metal of the 
piston with a lower bearing pressure. - 
The solution of the piston problem by the utilization of the 
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important heat characteristics of th 




Is cstrties wii 



it the improvement of the whole engine. Tlie new scientific in- 
formation opens new roexLs to engine constructors and breaks 



through the restrictions which have many years hindered the de- 
velopment of the automobile engine. 



Translated by the National Advisory committee for Aeronautics. 
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g. 2. Heat absorption by copper, light metal 
smd oast iron pistons. 
The niombers in the diagram are for clean 
piston heads. Those coated with carbon 
absorb about 2.6 times as much heat on 
the average. 



